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'LH 6WUDHQVLFKHUKHLWVEHZHUWXQJ ]% (1  YHUZHQGHW GLH SK\VLRORJLVFKH










:DKUQHKPXQJ ZHQQ GHU :LQNHODEVWDQG ]ZLVFKHQ %OHQGTXHOOH XQG 6HKREMHNW
NRQVWDQWEOHLEW
x 'LH lTXLYDOHQWH 6FKOHLHUOHXFKWGLFKWH HLQHU H[WUDIRYHDOHQ %OHQGTXHOOH YHUWHLOW VLFK
DV\PPHWULVFKEHUGLH1HW]KDXW
x 0LW HLQHU $QSDVVXQJ GHU 'LUHFW &RPSHQVDWLRQ 0HWKRG QDFK 9$1 '(1 %(5* XQG














































VXEMHFW YLD D FRQWURO GLDO 7KH HTXLYDOHQW YHLOLQJ OXPLQDQFH FDQ EH GHWHUPLQHG E\
FRPSHQVDWLQJWKHIOLFNHULQJVWUD\OLJKWRIWKHJODUHVRXUFHZLWKWKHIOLFNHULQJOLJKWLQWKHWHVW
VSRW GXH WR DGMXVWLQJ WKH WHVW VSRW OXPLQDQFH DQG REWDLQLQJ WKH SRLQW RI IOLFNHU







'LH %HJXWDFKWXQJ GHU 6WUDHQ XQG )DKU]HXJEHOHXFKWXQJ LQ YHUVFKLHGHQHQ %HOHXFK












GHU6HKIXQNWLRQ ]XU )ROJH KDW YHUXUVDFKW GXUFK HLQH XQJQVWLJH /HXFKWGLFKWHYHUWHLOXQJ





$QKDQG LKUHU:LUNXQJDXIGHQ0HQVFKHQ OlVVWVLFKGLH%OHQGXQJ LQ]ZHL)RUPHQXQWHU
VFKHLGHQ'LH SV\FKRORJLVFKH%OHQGXQJ EHVFKUHLEW DOOJHPHLQ HLQH XQDQJHQHKPH:DKU
QHKPXQJGXUFKGLH$QZHVHQKHLWYRQ%OHQGTXHOOHQ'DJHJHQUHGX]LHUWGLHSK\VLRORJLVFKH









ZLUG DOV lTXLYDOHQWH 6FKOHLHUOHXFKWGLFKWH DXVJHGUFNW 6LH LVW GLH /HXFKWGLFKWH HLQHV
JOHLFKI|UPLJHQ/LFKWIOHFNVZHOFKHUGLH.RQWUDVWVFKZHOOH]XPVHOEHQ$QWHLOZLHGLH%OHQG









VXFKWHQ $XJH NDQQ HLQH IRYHDOH 6WUHXOLFKWIXQNWLRQ DQJHJHEHQ ZHUGHQ GLH GDV UHWLQDOH




WRPLVFKHQ XQG SK\VLRORJLVFKHQ (LJHQVFKDIWHQ GHU LQWUDRNXODUHQ6WUHXOLFKWTXHOOHQ +RUQ
KDXW/LQVH7UDQVOX]HQ]GHU$XJHQZDQG5HIOH[LRQDQGHU1HW]KDXW>@EDVLHUHQ:LFK
WLJVWHU)DNWRU LVW GHU:LQNHODEVWDQG ]ZLVFKHQ%OHQGTXHOOH XQG6HKREMHNW -HQlKHU GDV







'LH&,( Ä*HQHUDO'LVDELOLW\*ODUH(TXDWLRQ³EDVLHUW OHGLJOLFKDXI IRYHDOHQ0HVVHUJHEQLV
VHQ2E XQGZLH VLFK GLH 9HUWHLOXQJ GHV 6WUHXOLFKWV LQ 5LFKWXQJ GHU1HW]KDXWSHULSKHULH
YHUlQGHUWLVWXQEHNDQQW'LHHLQ]LJEHNDQQWHQ8QWHUVXFKXQJHQ]XPH[WUDIRYHDOHQ6WUHX
OLFKWVWDPPHQYRQ67,/(6 XQG &5$:)25'DXVGHP-DKUH >@6LH]HLJHQGDVVGLH
EHNDQQWHQ 0RGHOOIXQNWLRQHQ GDV 6WUHXOLFKW LQ GHU 1HW]KDXWSHULSKHULH XQ]XUHLFKHQG EH
VFKUHLEHQXQGGDPLWNHLQHDXVUHLFKHQGH9RUKHUVDJHIUSHULSKHUH6HKDXIJDEHQOLHIHUQ>
@-HGRFKEHILQGHQVLFKEHLPJU|WHQ7HLOGHU*HIDKUHQVLWXDWLRQHQ LP6WUDHQYHUNHKU
GLHZLFKWLJHQ6HKREMHNWH DOVR ]% GXQNHO JHNOHLGHWH )XJlQJHU LQ GHU3HULSKHULH GHV
6LFKWIHOGHVGHP6WUDHQUDQGDXIGHP*HKZHJ6LHOLHJHQQLFKWLQGHU%OLFNULFKWXQJGHV
)DKUHUVXQGVRPLWDXHUKDOEGHU]HQWUDOHQ:DKUQHKPXQJ7URW]GHPZHUGHQ]XU6LFKHU








x 'LH lTXLYDOHQWH 6FKOHLHUOHXFKWGLFKWH HLQHU H[WUDIRYHDOHQ %OHQGTXHOOH YHUWHLOW VLFK
DV\PPHWULVFKEHUGLH1HW]KDXW














'DV 7HVWIHOGZLUG YRQ HLQHP VFKPDOHQ ULQJI|UPLJHQ )HOGPLW HLQHU ]HLWOLFK NRQVWDQWHQ
KRPRJHQYHUWHLOWHQKRKHQ/HXFKWGLFKWHXPVFKORVVHQGHPVRJHQDQQWHQ6HSDUDWLRQVULQJ
$XI GHU XPJHEHQGHQ %LOGVFKLUPIOlFKH ZHUGHQ YLHU ULQJI|UPLJH %OHQGTXHOOHQ PLW XQWHU









%LOGVFKLUPXPJHEXQJ EHVLW]W QXU HLQH JHULQJH /HXFKWGLFKWH (V ZLUG EHLVSLHOKDIW HLQH GHU
%OHQGTXHOOHQPLWHLQHUPLWWOHUHQ'LVWDQ]]XP=HQWUXPYRQJH]HLJW
*LEW GDV7HVWIHOG VHOEVW NHLQ /LFKW DE QLPPW GHU3UREDQG LQ GLHVHPHLQ )OLFNHUQZDKU
ZHOFKHV GXUFK GLH LQWUDRNXODUH /LFKWVWUHXXQJ GHV HLQIDOOHQGHQ %OHQGTXHOOHQOLFKWHV HQW
VWHKW'LHVH)OLFNHUZDKUQHKPXQJNDQQGXUFK$QSDVVXQJGHU/HXFKWGLFKWHGHUH[DNWJH
JHQSKDVLJ IOLFNHUQGHQ 7HVWIHOGOLFKWTXHOOH UHGX]LHUW E]Z DXVJHO|VFKW ZHUGHQ 'DV QHQQW
PDQ.RPSHQVDWLRQGHV6WUHXOLFKWV'LH7HVWIHOGOHXFKWGLFKWHDP3XQNWGHU.RPSHQVDWLRQ












































)U GLH ([SHULPHQWHZLUG HLQ DGDSWLHUWHU
$XIEDX QDFK GHU 'LUHFW &RPSHQVDWLRQ
0HWKRG YHUZHQGHW 'LH 9HUOHJXQJ GHV
7HVWIHOGHV LQ GLH 6LFKWIHOGSHULSKHULH VR
ZLHGLH5HDOLVLHUXQJHLQHUEHOLHELJSRVLWL
RQLHUEDUHQ%OHQGTXHOOHEULQJWHLQLJH+HU
DXVIRUGHUXQJHQ EHL GHU *HVWDOWXQJ GHV
$XIEDXV PLW VLFK 'LH .RQVWUXNWLRQ XQG
8PVHW]XQJHUIROJWLP5DKPHQHLQHU0DV
WHUDUEHLW
'LH *UXQGODJH GHV JHVDPWHQ $XIEDXV
ELOGHWHLQH8OEULFKW+DOENXJHOVLHKH$EE
 PLW HLQHP 5DGLXV YRQ  P 'HU
3UREDQG VLW]W ]HQWUDO YRU GHU +DOENXJHO
XQGVFKDXWIL[LHUWYRQHLQHU.RSINLQQVWW
]H DXI HLQH $XVODVVXQJ DQ GHU KLQWHUHQ
.XJHOKOOH +LQWHU GHU $XVODVVXQJ EHILQ
GHWVLFKHLQ%LOGVFKLUPDXIGHPVLFKHLQ
]HLWOLFK XQG |UWOLFK YDULDEOHU )L[DWLRQV
SXQNW DEJHELOGHW ZLUG 'LH $XJHQEHZH
JXQJHQ GHV 3UREDQGHQ ZHUGHQ GXUFK
HLQH LP +DOENXJHOLQQHUHQ DQJHEUDFKWHQ
(\H7UDFNLQJ.DPHUDNRQWUROOLHUW
'DV ,QQHUH GHU +DOENXJHO IOOW GDV *HVLFKWVIHOG GHV 3UREDQGHQ PLW HLQHU NRQVWDQWHQ






ELJH3RVLWLRQHQ LP*HVLFKWVIHOGJHVHW]WZHUGHQ%HLGH/LFKWTXHOOHQ IOLFNHUQH[DNW LQ*H







:lKUHQG GHV 9HUVXFKHV ZHUGHQ GHP 3UREDQGHQ YHUVFKLHGHQH 6LFKWIHOGV]HQDULHQ JH










7HVWIHOGOHXFKWGLFKWH YRP1XOOSXQNW ELV ]XU)OLFNHUDXVO|VFKXQJJHVWHLJHUW ,P*HJHQVDW]
GD]XZLUGLPDEVWHLJHQGHQ9HUIDKUHQGLH]XVWDUNH7HVWIHOGOHXFKWGLFKWHELV]XP.RPSHQ




1DFK GHU 8PVHW]XQJ GHV 9HUVXFKVDXIEDXV ZHUGHQ 3LORWVWXGLHQ GLH $QZHQGEDUNHLW GHU
DEJHZDQGHOWHQ0HWKRGH]HLJHQ6LQGGLHVHSRVLWLYDEJHVFKORVVHQZHUGHQ4XHUVFKQLWWV
VWXGLHQ IUYHUVFKLHGHQH7HVWSDUDGLJPHQ3RVLWLRQYRQ%OHQGTXHOOHXQG7HVWIHOG LP*H










>@ 5DQQH\ 7 $ 6LPPRQV / $0DVDORQLV $ -  7KH LPPHGLDWH HIIHFWV RI
JODUH DQG HOHFWURFKURPLF JODUHUHGXFLQJPLUURUV LQ VLPXODWHG WUXFN GULYLQJ ,Q KXP
IDFWRUV6±
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